. However, mean statolith diameter is always smaller in the 2 ×g group than control. This difference is significant on days 7, 9, 10 and 12 (Sidak's multiple comparison, P < 0.01). Table   4 shows the mean statocyst diameter (p.m) and Table 6 shows the mean statolith diameters (p,m) for Experiment 3. In this experiment, the statocyst was significantly bigger for the 2 ×g group on days 6 and 8 (Table  4) , and the statolith (Table  6 ) was the same except on day 7 (Sidak's multiple comparison). respectively. There are no significant differences in statocyst-to-body ratio between control and 2 ×g on any day (Fig. 5A) . The statolith-to-body ratio was significantly smaller (Sidak's multiple comparison, P < 0.01) for the 2×g group, compared to the controls every day except day 6.
In Experiment 2, the results for the statocystand statolith-to-body ratios are very similar to Experiment 1. There is no significant difference in statocyst-to-body ratio on any day (data not shown); however, the statolith-to-body ratio is smaller for the 2 × g group on days 7 through 12 (Table 7) . This difference is statistically significant (Sidak's multiple comparison) on days 7 and 9 (P< 0.01), and 10 and 12 (P=0.0001).
Thus the results are similar to the mean statocyst and statolith, i.e. without normalization to body diameter (see Tables 3 and 5 ). In Experiment 3, the statolith-to-body ratio is smaller every day for the 2 ×g group than control (Table 8) . However, this difference is statistically significant on clays 6 (P = 0.0025), 8, and 9 (P = These values are 6.7% for day 11 and 7.6% for day 12.
In both cases most of the embryos with defective statocysts were found in two egg cases. Figs. 6 and 7 are photomicrographs of some embryos with defective statoliths. In Fig. 6 , the right statolith is normal, whereas the left one is missing. Fig. 7 shows abnormal statoliths.
Discussion
The mean body diameter (Fig. 2) remained relatively constant throughout the experimental period.
After treating the initial mean body diameter, i.e. prior to exposure to excess gravity, as baseline for each group, the 2 x g group had bigger differences from its own baseline than control every day. However, there was no significant difference between control and 2 x g (ANOVA) until days 9, 10 and 11. Hence, the rate of growth was different between the two groups. This suggests that exposure to excess gravity caused an increase in the rate of body growth in the 2 x g group.
This increase in growth rate is not so apparent in Experiment 2 (Table  1 ) and the differences are not statistically significant. In Experiment 3, the mean body diameter for the 2 x g group was also significantly greater than the control group (Table 2) . However, for this particular experiment, no conclusion can be drawn because of the lack of a baseline measurement prior to exposure to 2 x g. These results could be related to other research in which filamentous fungus grew at a faster rate when chronically exposed to hypergravity (Pence et al., 1992) . It is, however, in contrast with results obtained by Howland and Ballarino (1981) who found no differences in body weight of chick embryos after exposure to 2 × g in a centrifuge. In Experiment 1, mean statolith diameters are smaller for the 2 × g group than for the control group every day (Figs. 3B) . The statolith diameter distribution ( Fig. 5) is shifted to the left in the 2 x g group in relationship to the control group, which shows the decrease in statolith diameter caused by exposure to 2 z g. In Experiment 2, the mean statolith diameter in the 2 x g group was always smaller than control; however, the differences in statolith diameter were not statistically significant (Table 5 ). In Experiment 3, there are no statistically significant differences in mean statolith diameter between the control and 2 x g groups, except on day 7 (Table 6 ). However, when normalized to body diameter, the statolith is smaller in the 2 x g than the control groups on each day. Therefore, we conclude that hypergravity led to an inhibition of statolith growth so that the statoliths grew at a lower rate than in the control group. These results are similar to previous research in which the utricular otolithic weight of chicks exposed to 2 xg was found to be less than control animals exposed to normal gravitational force (Howland and Ballarino, 1981) . The results are also in accordance with research reported by Lychakov et al. (1988a) , in which mean utricular otolith size in rats tended to diminish with chronic exposure to 2 x g. Fig. 5A depicts the statocyst diameters normalized to body diameter, i.e., the statocyst-to-body ratios on days 6 through 12. There is no significant difference in these ratios between the control and the 2 X g group. However, the statolith-to-body ratios (Fig. 5B) are smaller for the 2 x g group than for the control group. This difference is not statistically significant on day 6, but it is significant on days 7 through 12. The results of Experiment 2 and 3 are very similar to these (see Tables  7 and 8 Lychakov, et al. (1985 Lychakov, et al. ( , 1988a Lychakov, et al. ( , 1988b References should be assembled in alphabetical order on a separate sheet.
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